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Abstract 
Suicide is a leading cause of adolescent death in the United States and a much higher risk for 
adolescents in rural areas. While some studies have examined the rural-urban disparity in suicide 
deaths among adolescents, few have explored if disparity exists for adolescent suicidal ideation 
and behavior. The purpose of the present study was to test if there is a rural-urban disparity in 
suicidal ideation and behavior in adolescent girls and if that relationship is moderated by close 
friendship quality. Adolescent girls 9-15 years of age (N = 229, 47.5% non-Hispanic white) self-
reported lifetime history of suicidal ideation, plans, and behavior, suicidal ideation severity, 
depressive symptoms, and friendship quality. Results suggest that participants living in a rural 
area were not more likely to have a lifetime history of suicidal ideation X2 (1, 219) = 1.99, p = 
.16, lifetime history of suicidal plans X2 (1, 212) = 0.06, p = .81, or a lifetime history of suicidal 
behavior X2 (1, 212) = 1.59, p = .21. In addition, participants in the rural group did not have 
significantly different rates of suicidal ideation severity (M =0 .75, SD = 0.65) than those in the 
urban group (M = 0.63, SD = 0.58), t (219) = -1.31 p = .19. Friendship quality was not associated 
with lifetime history of suicidal ideation, plans or behavior; however, higher positive friendship 
quality was associated with greater suicidal ideation severity, r (216) = .17, p = .01. Friendship 
quality did not moderate the association between rurality and suicidal ideation or behavior. 
While preliminary, results from the present study suggest that lifetime histories of suicidal 
ideation and behavior may not differ between those in a rural versus urban areas in a small 
sample of girls at higher risk for suicide. More research is need to determine the driving factors 
in the rural-urban disparity in adolescent suicide death.  
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Rural-Urban Disparities in Adolescent Girl Suicidal Ideation and Behavior:  
The Moderating Effect of Friendship Quality 
 Suicide is the second leading cause of death for individuals between the ages of 10-24 in 
the United States (CDC, 2017). Across the lifespan, the sharpest increase in suicide occurs 
during adolescence (Nock et al., 2008). For rural adolescents, the risk is even higher; teenagers 
living in rural areas die by suicide at nearly double the rate of their urban peers (Fontanella et al., 
2015). As suicide deaths are preventable, studying the etiology of suicide, and specifically 
adolescent suicide, is of utmost importance. Adolescent suicidal ideation is much more prevalent 
than suicide deaths, with an estimated 19.8-24% of youth having suicidal thoughts at some point 
during adolescence (Cha et al., 2018). Suicidal ideation is also a strong predictor of suicide 
attempts with one-third of adolescents with suicidal thoughts attempting suicide (Nock et al., 
2013). While the highest rates of suicide deaths are in rural areas, the majority of research, 
theory, and recommended interventions focus on urban populations (Lopez-Castroman et al., 
2015). Remarkably little research has been conducted in exploring the rural-urban disparity in 
adolescent suicide and what factors, including socioeconomic status, mental health professional 
shortages, and friendship quality, may explain this geographical difference. Also, while previous 
research has found higher rates of suicide death in rural versus urban samples (Rossen et al., 
2018; Singh et al., 2013), we know very little about how rates of suicidal ideation and behavior 
differ between these two groups. The current study investigates the link between rurality and 
adolescent suicidal ideation and behavior among adolescent girls and whether friendship quality 
may moderate this association. 
Rural Suicide 
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 Over the past decade, there has been an increasing interest in the rural-urban disparity in 
suicide deaths of adults, but the majority of studies are taking place outside of the United States, 
many focusing on South American, African, and Asian countries (Hirsch & Cukrowicz, 2014). 
These studies find that rural areas have higher rates of suicide death than urban areas in almost 
every country that has been studied.  Interestingly, this disparity stayed relatively consistent even 
as other factors like gender, age and specific sociocultural, psychological, and environmental 
differences varied in risk of suicide for rural areas across different countries (Hirsch & 
Cukrowicz, 2014). Although these results show how higher rates of suicide in rural-urban areas 
are a global phenomenon, rural suicide in the United States continues to be under-researched. 
 In the United States, higher rates of suicide death in rural areas than urban areas have 
been found at state-level, county-level, and census-level designations of rurality (NCIPC, 2012; 
Rossen et al., 2018; Fontanella et al., 2018). Rurality is a term used to describe any area 
determined to be rural, although the method of designation varies (Ratcliffe et al., 2016; Helbich 
et al., 2017). Western states with large rural areas tend to have higher rates of suicide than states 
with predominantly urban populations (NCIPC, 2012). Many researchers have also found that 
more rural counties have higher rates of suicide deaths than urban counties (Rossen et al., 2018; 
Steelesmith et al., 2019). From 2014-2016, suicide death rates per 100,000 were 17.63 for large 
metropolitan counties, 20.06 for small metropolitan counties, 22.60 for micropolitan counties, 
and 22.05 for rural counties (Steelesmith et al., 2019). Suicide rates have been increasing overall 
in the United States for over a decade, and the rates of suicide are increasing over time most 
rapidly in rural counties (Rossen et al., 2018; Steelesmith et al., 2019). From 2005 to 2015, 
suicide rates increased by more than 20% in 93% of rural counties, 79% of suburban counties, 
and 54% of urban counties and increased by more than 30% in almost 50% of rural counties, 
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19% of suburban counties, and 10% of urban counties. (Rossen et al., 2018). At a more specific, 
census-level designation of rural which examines people per square mile, researchers also found 
high rates of suicide death in rural designated areas (Fontanella et al., 2018). Fontanella et al. 
(2018) found that in a spatial patterning analysis of suicide deaths in Ohio from 2004 to 2013, 
the three largest clusters of risk were rural, with the smaller clusters in poor, urban areas. 
Together, these findings suggest that people in rural America are consistently found to be at a 
higher risk for suicide regardless of whether designated rural at the state, county, or census block 
level. 
Factors Related to Geographic Variability in Suicide Rates 
As most research on the rural-urban disparity in suicide focuses on a descriptive analysis 
of death rates, factors that may explain the relationship between rurality and suicide risk are not 
clear. With regard to suicide death, using spatial patterning analysis of suicide deaths of 10 years 
in Ohio, Fontanella et al. (2018) indicated that higher rates of suicide by firearms, lower socio-
economic status, and a lower mental health provider density in rural areas may play a role. The 
researchers mapped suicide mortality in the state at a census tract level, using spatial scan 
analysis to identify high risk clusters for suicide controlling for age and gender. They found that 
the three largest high-risk cluster areas for suicide were in rural areas as defined by the census, 
although other high-risk areas were also identified in poor urban areas. Two of the rural clusters 
of suicide were predominantly suicide deaths from firearms, suggesting that increased access to 
guns in rural areas may play a role in the disparity. All of the high-risk areas were more likely to 
be low socio-economic status areas in terms of median household income, unemployment rates, 
and poverty rates and with low health and mental health provider densities. Nationally, 85% of 
areas federally designated with a shortage of mental health professionals are rural (Bird et al., 
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2001). Rural counties have higher levels of unmet need for both prescribing and non-prescribing 
mental health professionals and twice as many rural counties as urban counties lack a 
psychiatrist, psychologist, and psychiatric nurse practitioner (Thomas et al., 2009; Andrilla et al., 
& Larson, 2018). 
Other studies on rural suicide deaths suggest that increased rates of social isolation may 
play a role in the disparity. Steelesmith et al. (2019) used spatial analysis at a county level to 
study patterns of 25- to 64-year-olds who died by suicide from 1999 to 2016 in the United States. 
They found that in addition to rural and low socioeconomic areas having higher suicide rates, 
areas of high social fragmentation or low social capital also had higher rates. The social 
fragmentation of areas was measured based on the number of people who were living alone, 
unmarried, renting, and had moved in the past year. The social capital of areas was measured 
based on the number of charities, arts and nature facilities, and political, civic, social, and 
religious organizations in the county. This research suggests that a lack of social connectedness 
in rural counties may be a factor in the rural-urban disparity in suicide deaths. This idea is further 
supported by research finding that social support was a protective factor in suicide attempts in a 
nationally-representative sample of American adults (Kleiman & Liu, 2013). Additionally, social 
support has been linked with adolescent suicidal ideation and behavior (Miller et al., 2015). 
Participants who perceived higher rates of support from family and friends had lower rates of 
lifetime suicide attempts. Taken together, this suggests that higher social isolation in rural 
counties may lower social support and increase the risk of suicide. 
In a review article exploring all empirical studies on rural suicide from 2006-2014, Hirch 
and Cukrowicz (2014) also stated that interpersonal isolation is a potential risk factors for rural 
suicide in the United States. Studies reviewed showed that higher rates of interpersonal factors 
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such as thwarted belongingness, perceived burdensomeness, social fragmentation, and 
experiences of bullying were found to be risk factors for rural suicidal behavior across many 
studies. The researchers also found that a lack of access to preventive or emergency care, socio-
economic deprivation, and higher rates of suicide death by firearms in rural areas seemed to be 
linked to rural-urban disparities in suicide death rates. Together, research suggests that the four 
main potential risk factors for rural suicide are increased rates of economic deprivation, social 
isolation, a lack of access to mental health and medical care, and higher rates of gun use in 
suicide attempts. 
Adolescent Rural Suicide 
 Although existing literature on rural-urban disparities in adolescent suicide is limited, 
Fontanella et al. (2015) found that, from 1996 to 2010 in the United States, youth aged 10-24 in 
rural areas had almost double the rate of suicide as those in urban areas and that disparity 
increased over time. They found that there were disproportionate rates of suicide by firearm and 
hanging/suffocation in rural areas, but the rural-urban disparity was consistent regardless of the 
method of suicide used. Singh et al. (2013) reported similar rates of the rural-urban disparity in 
adolescent suicide, looking at mortality data of 15- to 24-year-old Americans who died between 
1999 and 2007. They found that the risk of adolescent suicide was 1.8 times larger in rural than 
urban areas. Although neither study tested potential explanatory factors in their analysis beyond 
means of suicide, both groups of researchers posited similar potential reasons for the 
phenomenon as the studies focusing on rural adult suicide. Singh et al. (2013) suggested that the 
disparity may be due to a lack of mental health care in rural areas. Fontanella et al. (2015) 
posited four explanations for the rural-urban discrepancy in adolescent suicide: shortages in 
mental health services in rural areas, higher rates of social isolation in rural areas, more access to 
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lethal means of suicide like firearms, and specific factors of economic disparity in rural areas 
such as population loss and economic recessions. Although these four factors are the same as 
those suggested in research on major risk factors for rural adult suicide, interpersonal 
relationships may be a particularly important factor for understanding suicide risk in rural 
adolescents. 
Importance of Peer Relationships in Adolescence 
 During adolescence, the role of peers and close friends in adolescent support networks 
become increasingly important (Prinstein & Giletta, 2016; Zeman et al., 2013). Simultaneously, 
perceived parental support and closeness decrease starting in early adolescence (de Goede et al., 
2009). Adolescent girls are especially likely to reach out to friends for social support in response 
to stress (Rose & Rudolph, 2006). As peers play a large role in adolescent development, it is not 
surprising that research shows that peer relationships play a role in adolescent suicide. For 
example, researchers found that adolescent girls who were socially isolated by peers were more 
likely to experience suicidal ideation (Bearman & Moody, 2004). In another study, lower levels 
of friendship support and greater levels of perceived peer rejection were associated with more 
severe suicidal ideation in adolescents who were hospitalized for suicide risk (Prinstein et al., 
2000).  
One specific marker of social support may be the nature and quality of a close friendship. 
One longitudinal study on adolescent girls with a high risk of suicide found that participants who 
initially reported higher levels of close friendship support were less likely to experience suicidal 
ideation over the 9-month follow-up period (Giletta et al., 2017). Research also suggests that 
positive and negative qualities of close friendships have opposite effects on suicidal ideation. 
Negative friendship qualities are related to higher rates of suicidal ideation and behavior whereas 
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positive friendship qualities are linked to lower rates of suicidal ideation and behavior in 
adolescents (Van Meter et al., 2019). As adolescents in rural areas are often geographically and 
socially isolated, the qualities of their closest friendship may have a particularly salient influence 
on their suicidal ideation and behavior. For example, a rural youth in distress may not be able to 
easily spend time with groups of peers outside of school and therefore rely more heavily on one 
or two closest friends for social support. 
 Almost all prior research on the rural-urban disparity of adolescent suicide has been on 
suicide death. Thus, we know little about whether rates of suicidal ideation and behavior differ in 
rural-urban settings. This research is needed because knowledge regarding ideation and behavior 
risks may lead to evidence-based intervention and prevention of rural suicide. One study found 
that rural adolescents in California had lower rates of suicidal ideation and attempts than urban 
adolescents, even though adolescent suicide fatalities were higher in rural areas (Goldman-
Mellor et al., 2018). The researchers suggested that rural adolescents might be less likely to self-
report their suicidal ideation and behavior and that the fatality of attempts in rural areas may be 
higher due to the method used and access to medical care post suicide attempt. Another study 
focused on the differences of predictors of suicidal ideation in rural-urban adolescent populations 
(Murphy, 2014). Rural adolescents had a slightly higher rate of suicidal ideation than their urban 
counterparts, but the difference was not statistically significant. In both of these studies, the 
researchers analyzed community samples of adolescents. More specific research on rural 
adolescent suicidal ideation and behavior among samples at increased risk for suicide is needed.  
Present Study 
 Even though researchers have consistently found that adolescents in rural areas have 
higher rates of suicide death than their peers in urban areas, we know very little about whether 
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rates of suicidal ideation and behavior differ across these types of geographic areas. Further, we 
have no information about how adolescent friendship quality may moderate the association 
between rurality and suicidal ideation and behavior. 
The current study investigated rates of suicidal ideation and behavior in rural versus 
urban youth. Additionally, the study examined whether friendship quality may help explain this 
relationship. To date, few studies have examined rates of ideation and behavior between these 
two groups, and current evidence is mixed. Based on the current trends in suicide deaths, it was 
hypothesized that the adolescent girls from rural areas would have higher rates of suicidal 
ideation and behavior than their urban peers. We also hypothesized that friendship quality would 
moderate the association between rurality and rates of suicidal ideation and behavior. 
Specifically, the association between rurality and suicidal ideation and behavior will be stronger 
among adolescent girls with low versus high positive friendship qualities and high versus low 
negative friendship qualities. We also explored whether findings differed when covarying for 
mental health provider shortage area (Fontanella et al., 2018), age (Nock et al., 2013), depressive 
symptoms (Nock et al., 2013), and socioeconomic status (Steelesmith et al., 2019).  
Methods 
Participants 
         Participants were 229 adolescent girls, between the ages of 9 and 15 (M = 11.82, SD = 
1.79) from a mixture of rural and urban areas in the South. We excluded 8 participants from the 
analyses due to invalid data responses on self-report questionnaires. Of the participants, 48.9% 
identified as Caucasian, 6.8% as Hispanic, 27.1% as Black or African-American, 2.7% Asian, 
0.9% Native American and 13.6% Mixed Race or Other. In terms of ethnicity, 14% of the 
sample identified as Hispanic. 47.5% of the sample identified as non-Hispanic white. 28.5% of 
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participants lived in a rural area and 71.5% of participants lived in an urban area. Of rural 
participants, 76.6% lived in a mental health professional shortage area. Of urban participants, 
36.02% lived in a mental health professional shortage area. Overall, 48% of participants lived in 
a mental health professional shortage area. Participants were recruited for elevated risk for 
suicidal thoughts and behaviors with a recent history of mental health concerns. Recruitment 
exclusion criteria included intellectual disability, pervasive developmental disorder, or active 
psychosis. Participants were recruited from a variety of sources, including flyers at community 
centers and psychology clinics, psychiatric inpatient units, mass emails to university employees, 
and local advertisements consistent with previous approaches in similar studies (Giletta et al., 
2017; Miller et al., 2017). 
Procedure 
         Participants were recruited into a larger, longitudinal study examining biological stress 
responses and suicide risk in adolescent girls. During the initial visit, participants and their 
caregiver/guardian completed questionnaires, clinical interviews, and behavioral tasks.  The 
current study focused on data from self-report questionnaires and clinical interviews during the 
baseline visit. Researchers obtained guardian informed consent and participant assent at the start 
of the visit, and participants completed a full debrief with an advanced clinical graduate student 
at the end of the baseline visit. Participants received gift cards as compensation for their 
participation. All procedures were approved by the university institutional review board. 
Measures 
Lifetime History of Suicidal Ideation, Plans, and Behavior  
Data regarding lifetime history of suicidal ideation, plans, and behavior were obtained 
using the Self-Injurious Thoughts and Behaviors Interview (SITBI) (Nock et al., 2007). This 
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measure is a structured interview that assesses the presence, frequency, and characteristics of 
self-injurious thoughts and behaviors such as suicidal ideation, suicide plans, and interrupted and 
actual suicide attempts. This study focuses on presence or absence of suicidal ideation, suicide 
plans, and suicidal behavior. For suicidal ideation, participants were asked, “Have you ever had 
thoughts of killing yourself?” Responses were dichotomized to reflect lifetime history of suicidal 
ideation (Yes = 1, No = 0).  For suicide plans, they were asked, “Have you ever actually made a 
plan to kill yourself?” with responses dichotomized to reflect lifetime history of suicidal plans 
(Yes = 1, No = 0). Consistent with past research (Miller et al., 2017), for suicidal behavior, we 
combined endorsement of an interrupted or actual suicide attempt. For interrupted attempts, 
participants were asked, “Have you ever been very close to killing yourself and at the last minute 
someone or something else stopped you?” and for actual attempts, participants were asked, 
“Have you ever made an actual attempt to kill yourself in which you had at least some intent to 
die?” This was coded as 1 if participants said yes to one or both questions on attempts and as 0 if 
participants said no to both. The SITBI has strong inter-rater reliability (K = .90), and test-retest 
reliability (K = .70) (Nock et al., 2007).  
Suicidal Ideation Severity 
 Data regarding suicidal ideation severity were obtained using the Suicidal Ideation 
Questionnaire-Junior (SIQ-JR) (Reynolds & Mazza, 1999). The measure consists of 15 items 
that participants rate from 0 = “I have never had this thought” to 6 = “almost everyday”. Items 
address aspects of suicidal cognition such as “I thought about how I would kill myself” and “I 
thought about how others would feel if I killed myself.” The variable was calculated as the sum 
score from all of the items in the measure (Cronbach’s α = .96). 
Depressive Symptoms 
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  Data regarding depressive symptoms were obtained using the Mood and Feelings 
Questionnaire: Long Child Self-Report (MFQ) (Costello & Angold, 1988). This questionnaire 
consists of 33 items that participants rate as 0 = “not true,” 1 = “sometimes true,” and 2 = 
“mostly true.” All of the items assess depressive symptoms in children and adolescents, with 
statements like “I felt miserable or unhappy” and “I didn’t enjoy anything at all.” Consistent with 
past research (Miller et al., 2017), we removed four items from the analysis that referred to 
suicidal ideation. The variable was calculated as the sum score from the remaining 29 items in 
the measure (Cronbach’s α = .92). 
Friendship Quality 
Data regarding friendship quality were obtained using a shortened version of the Network 
Relationships Inventory-Relationship Qualities Version (Buhrmester & Furman, 2008). 
Participants were asked about aspects of their closest friendship on the subscales of 
companionship, conflict, intimacy, support, and criticism. Each scale consisted of 3 questions 
that participants rated on a scale of 1 to 5 from “never or hardly at all” to “always or extremely 
much.” Consistent with past studies (Oppenheimer & Hankin, 2011), averaged scores reflecting 
positive and negative dimensions of friendship quality were created. For positive friendship 
qualities, items for companionship, intimacy, and support were averaged together to measure 
positive dimensions of friendship. For negative friendship qualities, conflict and criticism were 
averaged to measure negative dimensions of friendship. This resulted in a possible range of 
scores from 1 to 5 for both the positive and negative dimensions of the friendship. The scales 
were found to be reliable for adolescents discussing their closest friend (Cronbach’s α: positive 
friendship quality factor = .87 and negative friendship quality factor = .79). 
Rurality  
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Consistent with past studies (e.g., Fontanella et al., 2018), data on rurality was calculated 
using the United States Census Bureau’s designation of rural areas. According to the Census 
Bureau, any area that is not designated as urban is rural (Ratcliffe et al, 2016). This designation 
of urban is by census block and based on having a density of 1,000 people per square mile, urban 
land use designations, and distance from other urban areas. The rurality of areas within counties 
in the United States can vary greatly, so the census designation is more precise than county-unit 
measures (Ratcliffe et al., 2016). In order to determine if a participant lived in a rural or urban 
area, we used the Rural Health Information Hub determine if participants lived in an area 
considered rural by the various definitions of rurality and medical shortage designations used by 
the federal government. The Rural Health Information Hub is funded by the Health Resources 
and Services Administration of the U.S. Department of Health and Human Services and is listed 
as a suggested resource for rural research by the American Psychological Association (Rural 
Health Information Hubb [RHIH], 2019; American Psychological Association [APA], 2019). 
Mental Health Professional Shortage Area (MHPSA) Status 
Data on participants living in Mental Health Professional Shortage Area was based on the 
designation of a MHPSA as determined by the Health Resources and Services Administration of 
the U.S. Department of Health and Human Services. The designation of a MHPSA is based 
primarily on population to provider ratio, percentage of the population below the federal poverty 
level, travel time to the nearest source of care. The designation also considers elderly ratio, youth 
ratio, alcohol abuse prevalence, and substance abuse prevalence. (Health Resources & Services 
Administration, 2019). This information was also obtained through the Rural Health Information 
Hub (RHIH, 2019). 
Income Tier 
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 As a measure of socioeconomic status, a variable for income tier was created with the 
Pew Research Center’s income calculator. The calculator defines the middle-income tier as two-
thirds to double the median household income in the United States in 2016, adjusted for the 
number of members in the household and location (Fry & Kochhar, 2018). In this study, the 
variable was calculated based upon the participant’s guardian’s report of annual household 
income and number of people in the household and the median household income of the 
sample’s location in the South in 2016. In the analyses, this was coded as 1 for low income, 2 for 
middle income, and 3 for upper income. 
Data Analysis Section 
Data was prepared and analyzed using SPSS statistics 25. Hypotheses and data analysis 
plans were pre-registered here: https://osf.io/ke76h/. Preliminary analyses included descriptive 
statistics to examine means, standard deviations, and frequencies for the variables of age, race, 
socio-economic status, mental health professional shortage area status, and rurality. Additionally, 
we examined bivariate, Pearson correlations among all study variables. In order to see if there 
were any significant differences between the MHPSA status and family income tier of 
participants living in rural and urban areas, we ran chi squared differences tests. To test whether 
mean levels of age differed between the rural and urban participants, we conducted an 
independent-samples t-test. To examine the first hypothesis that adolescents from rural areas will 
have higher rates of suicidal ideation and behavior than their urban peers, we conducted chi-
square difference tests to examine rates of lifetime history of suicidal ideation, plans, and 
behaviors and conducted an independent samples t-test to examine suicidal ideation severity 
between rural and urban youth. To test our second hypothesis that friendship quality would 
moderate the association between rurality and lifetime history of suicidal ideation, plans, and 
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behavior we ran logistic regressions. For each logistic regression predicting suicidal ideation, 
plans or behavior, age, income tier, MHPSA, and depressive symptoms were entered on the first 
block. The main effects of rurality and positive or negative friendship quality were entered on the 
second block. Finally, their interaction was entered on the third block. Consistent with Cohen et 
al. (2003), predictors were mean centered prior to forming their interaction term. To test if 
friendship quality would moderate the association between rurality and suicidal ideation severity, 
we ran hierarchical OLS regression. For the hierarchical OLS regressions predicting suicidal 
ideation severity, age, income tier, MHPSA, and depressive symptoms were entered on the first 
step. The main effects of rurality and positive or negative friendship quality were entered on the 
second step. Finally, their interaction was entered on the third step. Predictors were mean 
centered prior to forming their interaction term. 
Results 
Preliminary Analysis 
The means and standard deviations of the measures for depressive symptoms, suicidal 
ideation severity (SIQ), positive friendship quality and negative friendship quality are presented 
in Table 1. Due to a significant positive skew in the SIQ responses, we log transformed the data 
for all analyses. The frequencies and percentages of the participants’ income tier, rurality, Mental 
Health Professional Shortage Area status, and lifetime history of suicidal ideation, plans, and 
behavior are also presented in Table 1.  
 Results from correlation analyses (see Table 2) indicated that income tier was 
significantly and negatively associated with rurality and MHPSA status. There was also a 
significant weak positive correlation between rurality and MHPSA. Age was significantly and 
positively associated with depressive symptoms and the suicide related variables. There was a 
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significant strong positive correlation between depressive symptoms and suicidal ideation 
severity and a significant moderate positive correlation between depressive symptoms and 
lifetime history of suicidal ideation, suicidal plans, and suicidal behavior. Suicidal ideation 
severity and lifetime history of suicidal ideation, suicidal plans, and suicidal behavior were all 
significantly and strongly positively correlated with one another. There was a significant weak 
positive correlation between positive friendship quality and suicidal ideation severity. 
 There was a significant relationship between rurality and MHPSA status. Participants 
living in a rural area were more likely to be living in an area with a mental health provider 
shortage X2 (1, 221) = 28.13, p < .001. There was not a significant relationship between rurality 
and family income tier. Participants living in rural areas were not significantly more likely to be 
in a higher or lower income tier than those living in urban areas X2 (2, 220) = 5.63, p = .60. 
Results of the two-tailed t-test indicated that those in the rural group had the same levels of age 
(M = 12.19, SD = 1.70) relative to those in the urban group (M = 11.7, SD = 1.81), t (219) = -
1.841 p = .07.  
The Effect of Rurality on Suicidal Ideation, Plans, and Behavior 
 Participants living in a rural area were not more likely to have a lifetime history of 
suicidal ideation X2 (1, 219) = 1.99, p = .16, lifetime history of suicidal plans X2 (1, 212) = 0.06, 
p = .81, or a lifetime history of suicidal behavior X2 (1, 212) = 1.59, p = .21. Results of the two-
tailed t-test indicated that participants in the rural group did not have significantly different rates 
of suicidal ideation severity (M =0 .75, SD = 0.65) than those in the urban group (M = 0.63, SD 
= 0.58), t (219) = -1.31 p = .19. 
Positive Friendship Quality 
The regressions testing the effect of positive friendship quality are presented in Table 3.  
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Suicidal Ideation 
 Lifetime History. 
 Age was associated with a higher likelihood of reporting a history of suicidal ideation, 
OR = 1.63, 95% CI [1.33, 2.00]. Income tier was not associated with a higher likelihood of 
reporting a history of suicidal ideation, OR = 1.41, 95% CI [0.87, 2.27]. Depressive symptoms 
were associated with a higher likelihood of reporting a history of suicidal ideation, OR = 1.12, 
95% CI [1.08, 1.17]. MHPSA status was not associated with a higher likelihood of reporting a 
history of suicidal ideation, OR = 1.95, 95% CI [0.97, 3.89]. Rurality was not associated with a 
likelihood of reporting a history of suicidal ideation, OR = 1.11, 95% CI [0.50, 2.49]. Positive 
friendship quality was also not associated with a likelihood of reporting a history of suicidal 
ideation, OR = 1.24, 95% CI [0.85, 1.79]. The interaction effect of rurality and positive 
friendship quality was not significantly associated with the likelihood of reporting a history of 
suicidal ideation, OR = 1.11, 95% CI [0.48, 2.56]. 
Severity. 
Age was associated with higher reported suicidal ideation severity, b = 0.06, p < 0.001. 
Income tier was associated with higher reported suicidal ideation severity, b = 0.11, p = .01. 
Depressive symptoms were also associated with higher reported suicidal ideation severity, b = 
0.04, p < 0.001. MHPSA status was not associated with higher reported suicidal ideation 
severity, b = 0.02, p = .68. Rurality was not associated with higher reported suicidal ideation 
severity, b = 0.02, p = .80. Positive friendship quality was associated with higher reported 
suicidal ideation severity, b = 0.08, p = .01. The interaction effect of rurality and positive 
friendship quality was not significantly associated with higher reported suicidal ideation severity, 
b = 0.04, p = .57. 
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Suicidal Plans  
 Age was associated with a higher likelihood of reporting a history of suicidal plans, OR = 
1.49, 95% CI [1.19,1.87]. Income tier was not associated with a likelihood of reporting a history 
of suicidal plans, OR = 1.25, 95% CI [0.76, 2.06]. Depressive symptoms were associated with a 
higher likelihood of reporting a history of suicidal plans, OR = 1.10, 95% CI [1.06, 1.14]. 
MHPSA status was not associated with a likelihood of reporting a history of suicidal plans, OR = 
0.88, 95% CI [0.44, 1.79]. Rurality was not associated with a likelihood of reporting a history of 
suicidal plans, OR = 0.72, 95% CI [0.30, 1.72]. Positive friendship quality was also not 
associated with a likelihood of reporting a history of suicidal plans, OR = 1.48, 95% CI [0.99, 
2.21]. The interaction effect of rurality and positive friendship quality was not significantly 
associated with the likelihood of reporting a history of suicidal plans, OR = 2.40, 95% CI [0.95, 
6.05]. 
Suicidal Behavior  
Age was associated with a higher likelihood of reporting a history of suicidal behavior, 
OR = 1.50, 95% CI [1.19, 1.90]. Income tier was not associated with a likelihood of reporting a 
history of suicidal behavior, OR = 1.25, 95% CI [0.75, 2.09]. Depressive symptoms were 
associated with a higher likelihood of reporting a history of suicidal behavior, OR = 1.10, 95% 
CI [1.06, 1.14]. MHPSA was not associated with a likelihood of reporting a history of suicidal 
behavior, OR = 1.05, 95% CI [0.51, 2.15]. Rurality was not associated with a likelihood of 
reporting a history of suicidal behavior, OR = 1.25, 95% CI [0.53, 2.95]. Positive friendship 
quality was also not associated with a likelihood of reporting a history of suicidal behavior, OR 
= 1.45, 95% CI [0.96, 2.19]. The interaction effect of rurality and positive friendship quality was 
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not significantly associated with the likelihood of reporting a history of suicidal behavior, OR = 
1.38, 95% CI [0.57, 3.38]. 
Negative Friendship Quality 
The regressions testing the effect of negative friendship quality are presented in Table 4.  
Suicidal Ideation 
 Lifetime History. 
Age was associated with a higher likelihood of reporting a history of suicidal ideation, 
OR = 1.63, 95% CI [1.33, 2.00]. Income tier was not associated with a higher likelihood of 
reporting a history of suicidal ideation, OR = 1.41, 95% CI [0.87, 2.27]. Depressive symptoms 
were associated with a higher likelihood of reporting a history of suicidal ideation, OR = 1.12, 
95% CI [1.08, 1.17]. MHPSA status was not associated with a higher likelihood of reporting a 
history of suicidal ideation, OR = 1.95, 95% CI [0.97, 3.89]. Rurality was not associated with a 
likelihood of reporting a history of suicidal ideation, OR = 1.28, 95% CI [0.56, 2.93]. Negative 
friendship quality was associated with a lower likelihood of reporting a history of suicidal 
ideation, OR = 0.38, 95% CI [0.17, 0.86]. The interaction effect of rurality and negative 
friendship quality was not significantly associated with the likelihood of reporting a history of 
suicidal ideation, OR = 0.69, 95% CI [0.14, 3.29]. 
Severity. 
Age was associated with higher reported suicidal ideation severity, b = 0.06, p < 0.001. 
Income tier was associated with higher reported suicidal ideation severity, b = 0.11, p = .01. 
Depressive symptoms were associated with higher reported suicidal ideation severity, b = 0.04, p 
< 0.001. MHPSA status was not associated with higher reported suicidal ideation severity, b = 
0.02, p = .68.  Rurality was not associated with higher reported suicidal ideation severity, b = 
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0.02, p = .80. Positive friendship quality was also not associated with higher reported suicidal 
ideation severity, b < 0.001., p = .99. The interaction effect of rurality and negative friendship 
quality was not significantly associated with higher reported suicidal ideation severity, b = 0.07, 
p = .58. 
Suicidal Plans 
Age was associated with a higher likelihood of reporting a history of suicidal plans, OR = 
1.49, 95% CI [1.19,1.87]. Income tier was not associated with a likelihood of reporting a history 
of suicidal plans, OR = 1.25, 95% CI [0.76, 2.06]. Depressive symptoms were associated with a 
higher likelihood of reporting a history of suicidal plans, OR = 1.10, 95% CI [1.06, 1.14]. 
MHPSA status was not associated with a likelihood of reporting a history of suicidal plans, OR = 
0.88, 95% CI [0.44, 1.79]. Rurality was not associated with a likelihood of reporting a history of 
suicidal plans, OR = 0.79, 95% CI [0.33, 1.88]. Negative friendship quality was also not 
associated with a lower likelihood of reporting a history of suicidal plans, OR = 0.73, 95% CI 
[0.33, 1.64]. The interaction effect of rurality and negative friendship quality was not 
significantly associated with the likelihood of reporting a history of suicidal plans, OR = 0.90, 
95% CI [0.18, 4.55]. 
Suicidal Behavior 
Age was associated with a higher likelihood of reporting a history of suicidal behavior, 
OR = 1.50, 95% CI [1.19, 1.90]. Income tier was not associated with a likelihood of reporting a 
history of suicidal behavior, OR = 1.25, 95% CI [0.75, 2.09]. Depressive symptoms were also 
associated with a higher likelihood of reporting a history of suicidal behavior, OR = 1.10, 95% 
CI [1.06, 1.14]. MHPSA was not associated with a likelihood of reporting a history of suicidal 
behavior, OR = 1.05, 95% CI [0.51, 2.15]. Rurality was not associated with a likelihood of 
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reporting a history of suicidal behavior, OR = 1.32, 95% CI [0.56, 3.13]. Negative friendship 
quality was also not associated with a lower likelihood of reporting a history of suicidal 
behavior, OR = 0.75, 95% CI [0.31, 1.81]. The interaction effect of rurality and positive 
friendship quality was not significantly associated with the likelihood of reporting a history of 
suicidal behavior, OR = 1.07, 95% CI [0.17, 6.78]. 
Discussion 
 The purpose of the present study was to test if there is a rural-urban disparity in suicidal 
ideation and behavior in adolescent girls and if that relationship is moderated by close friendship 
quality. Results suggested no significant difference in rates of lifetime suicidal ideation, plans, or 
behavior or suicidal ideation severity in rural compared to urban participants. Further, the 
associations of rurality and rates of suicidal ideation, plans, and behavior were not moderated by 
positive or negative friendship quality Consistent with past research (Nock et al., 2013), older 
adolescent girls and those with higher rates of depressive symptoms were more likely to report a 
lifetime history of suicidal ideation, plans, and behavior and higher rates of suicidal ideation 
severity. Adolescent girls with higher reported positive friendship quality also reported higher 
suicidal ideation severity. In addition, higher income tier was a significant positive predictor of 
higher suicidal ideation severity and higher negative friendship quality was a significant negative 
predictor of lifetime history of suicidal ideation, but these were not correlatively related. 
 Results from the present study showing similar rates of lifetime history of suicidal 
ideation among rural and urban participants are consistent with findings of Murphy (2014) who 
also did not find a statistically significant difference in suicidal ideation in the past 12 months 
among rural versus urban adolescents. The sample was comprised of Washington State public 
school students in grades 8, 10, and 12 in 2008. Additionally, they found that drug use 
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significantly increased the likelihood for suicidal ideation in urban but not rural adolescents. In 
comparison, Goldman-Mellor et al. (2018), analyzed survey results from the California Health 
Interview Study from 2011 to 2014 on recent and lifetime suicidal ideation and attempts.  The 
data was gathered through randomized telephone interviews with adolescents from a community 
sample. The study found that urban adolescents reported higher rates of suicidal ideation and 
behavior than rural adolescents. Together, disparate rates of suicide death in rural versus urban 
adolescents found in other studies (Fontanella et al., 2015; Singh et al. 2013), may not be 
attributable to differences in rates of suicidal ideation and behavior. Though in need of 
replication, if rates of suicidal ideation do not differ between rural and urban adolescents in 
future work, then future research on additional factors that explain the rural-urban disparity of 
adolescent suicide death is warranted. For example, lethality of means chosen for suicide 
attempts may be one factor contributing to this disparity. However, previous research shows that 
other important factors are still unknown (Fontanella et al., 2015) such as to role of access to 
mental health care, social isolation, and socioeconomic deprivation. More research is needed to 
create a model for the suicide death disparity if rates of suicidal ideation and behavior do not 
differ. 
 Although the weak positive correlation between positive friendship quality and suicidal 
ideation severity differed from past research (Giletta et al., 2017; Van Meter et al., 2019), there 
are some theoretical explanations for the cross-sectional relationship between the variables. 
Giletta et al. (2017) suggested that close friendship support was a protective factor against future 
suicidal ideation in a 9-month longitudinal study. Here, we find a cross sectional association in 
the opposite direction. Importantly, directionally cannot be inferred. Previous research shows 
that adolescent girls often reach out to friends for support when they experience increased 
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interpersonal stress (Rose & Rudolph, 2006). It is possible that our participants with the highest 
rates of suicidal ideation severity also have high quality friendships that they could access for 
support. However, this relationship between high self-reported positive friendship quality and 
suicidal ideation severity could also be mediated by co-rumination in the friendship (Rose et al., 
2014). Research by Rose et al. (2014) on co-rumination in adolescent friendships, or the pattern 
of excessively discussing problems, has shown that co-rumination is associated with both 
positive friendship adjustment and internalizing problems. More research is needed to determine 
the directionality of effect between these variables. 
Implications 
 Although results from the current study should be interpreted cautiously due to a small 
sample size, the current study adds to the limited existing literature on the role of rurality on 
adolescent suicidal ideation and behavior. If rates of adolescent suicidal ideation and behavior 
are consistently found to be the same in rural and urban areas, then deaths may be attributable to 
other factors, such as lethality of means for suicidal behavior. In addition to the role of firearms 
(Fontanella et al., 2015), a lack of access to lifesaving medical care after an interrupted attempt 
may also play a role in the death disparity (Hirsch & Cukrowicz, 2014). Our results suggest that 
MHPSA status does not have a significant effect of adolescent suicidal ideation or behavior, 
although it does correlate strongly with rurality. However, as our sample was identified as at risk, 
it may be that participants had higher overall rates of mental health care even if they lived in a 
mental health provider shortage area. 
 One of the clearest and most important implications of this study is that more research on 
rural mental health is needed. Rurality should be incorporated into more research exploring 
environmental factors, as well as topics like suicide. Currently, rurality is mainly researched 
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from a broad public health perspective. While that is important, the impact of living in a rural 
area on the individual needs to be explored as well. This current study also showed how the role 
of friendship quality and adolescent peer relationships on mental health is complex. These 
factors need to continue to be explored in research on adolescent mental health.  
Limitations 
 Although the study benefited from strong measurement instruments and included a 
clinical interview assessing suicidal ideation, plans and behaviors, results should be interpreted 
within the context of several limitations. The study sample was relatively small and may have 
been underpowered to detect small effects. Participants were drawn from a single area spanning 
rural and urban areas in the South and were at enhanced risk for suicidal ideation and behavior. 
Additionally, the sample was comprised exclusively of females. Thus, results may not generalize 
to the population. The results of the study may not be consistent with other areas of the country 
and may vary if conducted with adolescent boys. Results of suicidal ideation and behavior 
increase throughout adolescence (Nock et al., 2013). Thus, a study with an older adolescent 
sample may result in a different pattern of findings. The present study was cross-sectional. 
Therefore, no causal inferences based on the data can be drawn. In addition, our measure of 
friendship quality only asked participants about their relationship with their closest friend and 
therefore was not a comprehensive view of all of their friendships or their wider social support. 
Therefore, the measure of friendship quality may not be as relevant when exploring the 
differences of social isolation in rural compared to urban areas. Future research looking at family 
support or age as a moderator may better address the role of social isolation in adolescent 
suicidal ideation and behavior. 
Future Research 
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Future studies should continue to research rural mental health from a psychological 
perspective. A larger study looking at the differences of suicidal ideation, behavior, and death in 
rural and urban adolescents could help differentiate the aspects related to suicidal ideation and 
behavior versus death by suicide. Rurality should also be incorporated into other aspects of 
research looking at the causes of adolescent suicide ideation leading to suicide death, such as the 
role of acute stress-response systems (Miller & Prinstein, 2019). In addition, age should be 
researched as potential moderator of the effect of rurality on adolescent suicidal ideation and 
other mental health outcomes. Theorizing from a life course perspective, the social isolation of 
living in a rural area would likely become more impactful as children and adolescents get older 
and peer relationship become more important.  
While more research is needed before conclusions can be confidently drawn, this current 
study has added to the literature on the rural-urban disparity in adolescent suicide. Our results 
indicate that there is not a significant difference in rates of suicidal ideation and behavior in rural 
and urban adolescent girls. This study can serve as a starting point to creating a comprehensive 
model for rural suicide death that can lead to prevention and future lives saved. 
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Table 1 
Means, Standard Deviations, and Frequencies of Main Study Variables 
Variable  M SD N 
Depressive Symptoms 13.06 10.58 221 
    
Suicidal Ideation Severity (SIQ) .67 .60 221 
    
Positive Friendship Quality 3.38 .92 218 
    
Negative Friendship Quality 1.31 .44 218 
    
Variable  n % N 
Income Tier Lower 90 40.9 220 
 Middle 95 43.2 - 
 Upper 35 15.9 - 
     
Rurality Rural 63 28.5 221 
 Urban 158 71.5 - 
     
MHPSA Yes 115 52.0 221 
 No 106 48.0 - 
     
Lifetime Suicidal Ideation Yes 100 45.7 219 
 No 119 54.3 - 
     
Lifetime Suicide Plan Yes 68 32.1 212 
 No 144 67.9 - 
     
Lifetime Suicidal Behavior Yes 62 29.2 212 
 No 150 70.8 - 
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Table 2 
Correlations of Main Study Variables 
Variable 1 2 3 4 5 6 7 8 9 10 
1. Age -          
2. Income Tier .07 -         
3. Rurality .12 -.16* -        
4. MHPSA -.09 -.19** .38*** -       
5. Positive Friendship Quality .08 -.07 .03 .03 -      
6. Negative Friendship Quality .04 -.11 .13 .02 .07 -     
7. Depressive Symptoms .24*** -.09 .09 .03 .07 .12 -    
8. Suicidal Ideation Severity (SIQ) .34*** .08 .09 .01 .17* .08 .67*** -   
9. Lifetime Suicidal Ideation .40*** .04 .10 .06 .12 -.07 .46*** .71*** -  
10. Lifetime Suicide Plan .33*** .02 .02 -.04 .13 .002 .46*** .65*** .71*** - 
11. Lifetime Suicidal Behavior .32*** .01 .09 -.01 .12 .01 .45*** .62*** .66*** .76*** 
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Table 3 
Moderator Analysis: Positive Friendship Quality 
Lifetime Suicidal Ideation B S.E. Wald OR 95%CI 
Block 0       
  Constant -.196 .137 2.05 0.82  
Block 1      
  Age .490*** .104 22.00 1.63 1.33, 2.00 
  Income Tier .341 .245 1.94 1.41 0.87, 2.27 
  Depressive Symptoms .113*** .021 29.23 1.12 1.08, 1.17 
  MHPSA .666 .354 3.55 1.95 0.97, 3.89 
Block 2      
  Rurality  .104 .412 0.06 1.11 0.50, 2.49 
  Positive Friendship .211 .188 1.25 1.24 0.85, 1.79 
Block 3      
  Rurality x Pos. Friendship .101 .428 0.06 1.11 0.48, 2.56 
      
Lifetime Suicidal Plans B S.E. Wald OR 95%CI 
Block 0       
  Constant -.788*** .150 27.78 0.46  
Block 1      
  Age .400** .115 12.03 1.49 1.19, 1.87 
  Income Tier .221 .256 0.74 1.25 0.76, 2.06 
  Depressive Symptoms .098*** .018 28.01 1.10 1.06, 1.14 
  MHPSA -.126 .361 0.12 0.88 0.44, 1.79 
Block 2      
  Rurality  -.328 .444 0.55 0.72 0.30, 1.72 
  Positive Friendship .391 .206 3.61 1.48 0.99, 2.21 
Block 3      
  Rurality x Pos. Friendship .876 .471 3.46 2.40 0.95, 6.05 
      
Lifetime Suicidal Behavior B S.E. Wald OR 95%CI 
Block 0       
  Constant -.926*** .154 36.27 0.40  
Block 1      
  Age .407** .118 11.79 1.50 1.19, 1.90 
  Income Tier .224 .262 0.73 1.25 0.75, 2.09 
  Depressive Symptoms .094*** .018 26.48 1.10 1.06, 1.14 
  MHPSA .046 .366 0.02 1.05 0.51, 2.15 
Block 2      
  Rurality .221 .439 0.25 1.25 0.53, 2.95 
  Positive Friendship .370 .211 3.08 1.45 0.96, 2.19 
Block 3      
  Rurality x Pos. Friendship .325 .456 0.50 1.38 0.57, 3.38 
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Suicidal Ideation Severity B S.E. β t p 
Block 0       
  Constant -.752*** .209  -3.60 < 0.001 
Block 1      
  Age .063*** .017 .186 3.79 < 0.001 
  Income Tier .105* .041 .125 2.60 .010 
  Depressive Symptoms .037*** .003 .654 13.36 < 0.001 
  MHPSA .024 .058 .020 0.42 .678 
Block 2      
  Rurality .017 .067 .013 0.26 .795 
  Positive Friendship .076* .031 .117 2.49 .014 
Block 3      
  Rurality x Pos. Friendship .039 .068 .032 0.58 .566 
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Table 4 
Moderator Analysis: Negative Friendship Quality 
Lifetime Suicidal Ideation B S.E. Wald OR 95%CI 
Block 0       
  Constant -.196 .137 2.05 0.82  
Block 1      
  Age .490*** .104 22.00 1.63 1.33, 2.00 
  Income Tier .341 .245 1.94 1.41 0.87, 2.27 
  Depressive Symptoms .113*** .021 29.23 1.12 1.08, 1.17 
  MHPSA .666 .354 3.55 1.95 0.97, 3.89 
Block 2      
  Rurality .250 .420 0.35 1.28 0.56, 2.93 
  Negative Friendship  -.958* .414 5.36 0.38 0.17, 0.86 
Block 3      
  Rurality x Neg. Friendship -.373 .798 0.22 0.69 0.14, 3.29 
      
Lifetime Suicidal Plans B S.E. Wald OR 95%CI 
Block 0       
  Constant -.788*** .150 27.78 0.46  
Block 1      
  Age .400** .115 12.03 1.49 1.19, 1.87 
  Income Tier .221 .256 0.74 1.25 0.76, 2.06 
  Depressive Symptoms .098*** .018 28.01 1.10 1.06, 1.14 
  MHPSA -.126 .361 0.12 0.88 0.44, 1.79 
Block 2      
  Rurality -.241 .445 0.30 0.79 0.33, 1.88 
  Negative Friendship  -.310 .412 0.57 0.73 0.33, 1.64 
Block 3      
  Rurality x Neg. Friendship -.102 .825 0.02 0.90 0.18, 4.55 
      
Lifetime Suicidal Behavior B S.E. Wald OR 95%CI 
Block 0       
  Constant -.926*** .154 36.27 0.40  
Block 1      
  Age .407** .118 11.79 1.50 1.19, 1.90 
  Income Tier .224 .262 0.73 1.25 0.75, 2.09 
  Depressive Symptoms .094*** .018 26.48 1.10 1.06, 1.14 
  MHPSA .046 .366 0.02 1.05 0.51, 2.15 
Block 2      
  Rurality .280 .439 0.41 1.32 0.56, 3.13 
  Negative Friendship  -.288 .449 0.41 0.75 0.31, 1.81 
Block 3      
  Rurality x Neg. Friendship .071 .940 0.01 1.07 0.17, 6.78 
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Suicidal Ideation Severity B S.E. β t p 
Block 0       
  Constant -.752*** .209  -3.60 < 0.001 
Block 1      
  Age .063*** .017 .186 3.79 < 0.001 
  Income Tier .105* .041 .125 2.60 .010 
  Depressive Symptoms .037*** .003 .654 13.36 < 0.001 
  MHPSA .024 .058 .020 0.42 .678 
Block 2      
  Rurality .017 .069 .013 0.25 .803 
  Negative Friendship  < 0.001 .066 < 0.001 -.001 .999 
Block 3      
  Rurality x Neg. Friendship .072 .131 .036 0.55 .580 
 
* = p < 0.5, ** = p < 0.01, *** = p < 0.001 
 
